Embryonic stem (ES) cells are attractive cell sources for regenerative medicine. However, they also have tumorlike properties. Therefore, it is crucial to understand the mechanisms that control their growth and propensity to form tumors. Here, we show that down-regulation in expression of a nucleolar protein LYAR in mouse ES cells significantly reduces cell proliferation, anchorage-independent growth, and teratoma formation. LYAR is highly expressed in undifferentiated ES cells, but its expression level is reduced with differentiation. Our data show that endogenous LYAR forms protein complex with Nucleolin and colocalizes with it in nucleolus of ES cells. Strikingly, the steady-state protein level of Nucleolin is decreased when LYAR expression is knocked down, whereas its mRNA level remains unchanged. Similarly, the down-regulation of Nucleolin expression in ES cells substantially reduces cell proliferation. In addition, we confirm that LYAR is able to stabilize Nucleolin by preventing its autodegradation. We conclude that LYAR is required for cell proliferation and the tumor-like growth properties in ES cells and its interaction with Nucleolin is the major mechanism for its function. The work describes a novel nucleolar mechanism to control ES cell proliferation in vitro and teratoma formation in vivo. 
